Background: A significant proportion of individuals undergoing cholecystectomy for symptomatic cholelithiasis persist with symptoms even after surgery.
Background
Gall bladder stones disease (GBSD) is a common condition worldwide and about 20% of patients develop clinical symptoms (1, 2) and require hospitalization. It frequently occurs in young people otherwise, healthy people have biliary and dyspeptic symptoms.
Previous studies have suggested that gallbladder motility and other physiologic characteristics have a role (3, 4) . Removal of gall bladder in chronically ill patients may increase the risk of perpetuating the symptoms secondary to decrease in lower esophageal sphincter pressure, increasing duodeno-gastric reflux, or inducing sphincter of Oddi dysfunction (5) (6) (7) .
Poor health can alter both perception and interpretation of abdominal symptoms. Non-gastrointestinal disorders or medications taken for other conditions have also been implicated as an axiomatic cause of persistent symptoms.
Treatment of symptomatic gallbladder stones with cholecystectomy is followed by cure or improvement of symptoms in about 90% of patients (8) (9) (10) (11) . However, in 20% -30% of patients significant pain and dyspeptic symptoms still persist (8) (9) (10) (11) (12) (13) (14) (15) (16) . Laparoscopic cholecystectomy (LC) offers marked and definite advantages with regards to early ambulation, decreased duration of hospital stay, less postoperative pain, improved postoperative pulmonary function, decreased or equivocal post-op complication rates and decreased time to return to normal day to day activities as has been demonstrated in both randomized controlled trials (17) (18) (19) and cohort studies (20) (21) (22) . After subjecting patients of symptomatic gallstones to cholecystectomy, some patients still persist with various symptoms after procedure.
Objectives
Our study was carried out to identify and evaluate risk factors for negative symptomatic outcome postoperatively as well as determining the strength of this association to the persistence of preoperative symptoms, so to enable us to evolve clinical criteria that will provide us a measure of predictive probability with regards to negative outcomes
Patients and Methods
Patients with symptomatic gallstone disease admitted in our hospital for elective cholecystectomy were enrolled in this prospective study. Patients requiring emergency cholecystectomy, patients with choledocholithiasis or cholangitis, pregnancy, liver cirrhosis and those with history of abdominal malignancy, psychiatric disease and previous abdominal surgery were excluded from the study.
Patients with an anesthetic grading of ASA III or IV were also excluded from the study in addition to those who refused or withdrew the consent. A self-report questionnaire was prepared and completed by post-cholecystectomy patients after informed consent. Predictors of the persistence of both biliary and dyspeptic symptoms and their strength of association was subsequently investigated using appropriate statistical analysis. The study was undertaken after being approved by the institutional review board of the hospital.
Total number of 351 patients were found eligible and subsequently recruited for the study. All of them received questionnaires in preoperative period. Out of 351 patients, 51 patients were lost in follow up and were excluded from the study, while the remaining 300 patients were followed during the study (Figure 1 ).
Prior to admission, routine physical examination in surgical clinics was carried out followed by counseling for surgical and anesthetic procedures. At the same instance, records were perused for relevant medical history of comorbidities and concurrent drug therapy, if any.
After obtaining informed consent for the study and completion of assessment, patients fulfilling the inclusion criteria were provided self-report questionnaires comprising of two sections, one seeking demographic information and the other one clinical information.
The demographic questionnaire comprised queries about sex, age, marital status, educational level and work. Clinical information constituted symptomatology and their duration which included biliary (upper abdominal pain, nausea, vomiting), dyspeptic (bad taste, heart burn, upper abdominal pain, diarrhea and flatulence) and non-specific symptoms (general malaise, fatigue, weight change, decrease in sexual functioning).
Patients were assessed postoperatively at seven days, fifteen days and three months after surgery. In each visit copies of the form were filled up by the patient and collected by the primary investigator. The relevant information was compiled at the end of the study period. 
Results
Dyspeptic symptoms like bad taste, heart burn, vomiting and diarrhea did not persist in any of the patients three months after cholecystectomy. Flatulence persisted in 5.9% of patients whereas biliary symptoms also showed a decrease, but pain persisted in 5.86% of patients, fever in 16.66% and jaundice in 31.81%.
In 31 patients who had jaundice preoperatively due to cholidocholithiasis and had subsequently undergone ERCP before surgery, there was no persistence of jaundice in postoperative period. However it persisted in all of the cases of Gilbert syndrome, hepatitis and hemolytic anemia present in our study.
Symptoms like lower abdominal pain developed in 29% of patients at 7 th day and persisted in 7.6% of patients at 3 
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patients at 7 th day which subsequently decreased to 12.33% at 3 rd month.
As the age is concerned, it was noted that in the age group of < 20 years (18 patients) dyspeptic symptoms such as bad taste (5 patients) and dyspepsia (6 patients) which abated did persist in a week's time whereas biliary pain, which was the most common symptom preoperatively persisted in only 3 patients by two weeks and had totally disappeared at the three month review period.
In the 20 to 40 year cohort that comprised the majority (208 patients), nausea persisted in 4.6% and flatulence in 7.7% of cases at three months. Biliary symptoms also decreased but pain persisted in 5.9% of patients, jaundice in 31.8% and fever in 22.2% of them.
In patients with age > 40, none of the dyspeptic symptoms persisted at three months after surgery. While as the biliary symptoms showed improvement in prevalence at 3 rd month in majority of the patients except persistent pain (7.1%), jaundice (28.57%) and fever (in 9%).
Gender
In males, none of the dyspeptic symptoms persisted at 3 rd month, while as biliary symptoms like pain, jaundice and fever persisted at 3 rd month in 3.7%, 33.3% and 22.2%, respectively In females, except nausea (3.7%) and flatulence (6.9%), dyspeptic symptoms were not part of clinical complaints at 3 rd month of follow up. Whereas biliary symptoms like pain (6.32%), jaundice (31.3%) and fever (14.28%) were still present at 3 rd month.
Duration
In those where the duration of preoperative symptoms was less than 6 months, dyspeptic symptoms like bad taste, dyspepsia, vomiting and diarrhea disappeared at 3 rd month postoperatively, while nausea and flatulence persisted in 1.4% and 3.8% of patients, respectively. Though the biliary symptoms markedly decreased in prevalence at 3 rd month, pain (3.18% patients), jaundice (23.1% patients) and fever (6.25% patients) remained as a problem.
In those where the duration of preoperative symptoms was more than 6 months, dyspeptic symptoms like bad taste, heart burn, vomiting and diarrhea disappeared at 3 rd month post operatively, while nausea and flatulence persisted in 10.52% and 12.5% of cases, respectively. All the biliary symptoms showed a decrease in prevalence at 3 rd month; however pain, jaundice and fever persisted in 14.28%, 44.44% and 28.57% of patients, respectively. Overall, 55.66% of patients were highly satisfied after cholecystectomy with regard to preoperative symptoms; while 34.33% of patients were satisfied with the treatment. About 8.6% of patients perceived no change with regard to preoperative symptoms, while as 1.3% of patients had worsening of symptoms.
Discussion
In our study, which included 300 patients, we found out that three parameters are effective predictors of negative outcome which included age, sex and duration of preoperative symptoms, and all of them had an influence on persistence of symptoms.
Our results in age group extremes concurred with the study conducted by Bates et al. (15) , who found that older age group is a strong predictor of unsuccessful outcome. Other study done by Mort et al. (23) , also found that patients over the age of 60 years, experienced a higher major postoperative complication rate compared to younger patients (P < 0.01).
Another study, conducted by Quintana et al. (24) entitled 'Influence of age and gender on quality-of-life outcomes after cholecystectomy', also found that older patients had poorer HRQoL (health related quality of life), and their post-intervention improvement was lower than younger patients.
The study conducted by Finan et al. (25) , demonstrated that there is not only a significant reduction of GI symptoms but also an improvement in patients' general quality of life. Our study also concurs with findings of Hsueh et al. (26) who concluded that the health related quality of life of the cholecystectomy patients were significantly improved at three months and six months after surgery (P < 0.05). Jaundice persisted in one patient in this group into postoperative period. It can probably be the result of jaundice due to other reason like hemolytic disease in this patient.
Age as a Predictor
In our study, pain was the most common presentation (97% patients) followed by nausea and vomiting (over 30%). This confirms the study conducted by Niranjan et al. (27) , which demonstrated pain as the most common presentation. Painful symptoms decreased from 97% to 5.8% after cholecystectomy. All the symptoms except jaundice decreased in post-operative period. This goes in accordance with the study conducted by Bates et al. As far as the relationship of different age groups with regards to persistence of symptoms is concerned, our study does not show any significant difference on the prevalence or variation in different age groups. This goes in accordance with the study conducted by Mort 
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Ahmad Malik A et al. in which they found that there was no age-related difference with regards to minor post-operative complication rates. The older patients reported similar levels of patient satisfaction, but reported recurrence of preoperative abdominal pain less often than the younger patients, and that there was no statistically significant difference between the older and younger patients in post-operative parameters such as time taken for ambulation and discharge from the hospital.
No doubt that few of our older cohort patients experienced persistent pain in the postoperative period, which may be due to some associated comorbidities, such as GERD, IBS or somatization disorder which goes in accordance with the study conducted by Thistle et al. (28) who concluded that concomitant GERD, IBS, and somatization determine the odds for relief from upper abdominal pain after cholecystectomy.
Gender as a Predictor
In male group, we found that all the symptoms decreased postoperatively which is in accordance with the study entitled 'Prospective 6 weeks follow-up postcholecystectomy: the predictive value of pre-operative symptoms', conducted by Mertens et al. (29) , which concludes that predictors of symptomatic outcome were only identified in women not in men, and also stated that known risk factors for long term outcome might be valuable in female patients only.
In female group, we found that pain, nausea, vomiting and flatulence persisted for a longer duration during postoperative period when compared to males, which is in accordance with the study of Mertens et al. (29) , concluding that predictors of post-operative symptomatic outcome have only been identified in female patients, however sex is not predictor of post-operative outcome.
Another study (24) concludes that in post cholecystectomy patients, there was a slower rate of improvement in women than in men, even though the post-procedural quality of life was similar in both groups.
Duration of Symptoms as a Predictor
We found that patients with less than 6 months duration of symptoms, had less persistence of symptoms correlating with the study done by Bates et al. (15) , which states that longer duration of pain is predicted as an unsuccessful outcome. (32) , who stated that patients with duration of symptoms more than 6 months had persistence of symptoms in the postoperative symptoms.
Conclusion
It is an attempt to bring together various parameters in one to help to evolve a mechanism to predict. In summary, Definitve surgery obviates risk of recurrence but does carry a small percentage of risk of non-abating of symptoms. 
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